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[Name] Matsukuma Hidemori 

(57)|Abstract| 

IProblein | ilie tnmspareat interia}^ film between the 
information recording layer of the multiple is formed in the 
necessary satis&ctoiy of in spite, to evade the defonnatiou of 
the substrate 1, the optical properties beingthe uniform, the 
multilayer optical recording medium wiiich is made the objective 
where the stability isgoodthe >ieldrate is produced well. 

[Nfeaiis of Solution ] At least, on tlie optically transparent 
subslralc 1 which posi^csscs (he fini inlurmHlicn lucording layer 
11, the second infonnaiion recording layer throughthe 
transparent inicilaycr tUm , the lauiiiiaiion being done, in the 
production method of the multilayer optical recording mediimi 
wtidibccomcs. Qnlhc stamper 40 >vfaichibrnislhc second 
information recording layer the step wiiichihe photocuring 
resin la>'er 33 A the coating is done. The siep which hardens the 
photocuring resin h^'^ 33 A from the light irradiation . On the 
pliotocuring resin layer , the step which through die optically 
transporent resin 44, tlie adhesion does the optically transparent 
substrate which possesses the first information recording layer . 
AAcr thai, peeling the stamper Ihan the ^lotocuring resin layer , 
forming the second information recording layer due tothe 
pholocuniig resin layer , you obtain the multilayer optical 
recording medium which it makes the objective. 



22 i^O 



ISTA's ConvertcdKokai(lin), Version 1 .2 [There may be errors m the above traniilation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tcl:8(X)-430-5727) 



P.2 



UP 97097452 



[000 1 ] 



[Claim(R)] 

[Claim 1 ] At least, on the optically transparent substrate which 
possesses ihc lii^ informadon rcx:or(ling layer , ibc second 
infcmnation recording layer thronghtJie transparent interlayer 
iilm » the lamindliun being dune, in (he iH-odueliun melhod of 
the multilayer optical recording medium whichbecoines. 

On the stamper ^iiich forms the above-mentioned second 
information recording lax'er the step which the [rfiotocunng resin 
layer the coating is done and. 

The iilep v^liich hardms (he said pholocunng resin layer lium 
the light irradiation and, 

On the said plioiocuring resin layer , the step ^^lidi through the 
oplically Irunsparcnl resin , Ihc adhesion does Ihe optically 
transparent substrate which possesses the above-mentioned first 
informadon recording layer and. 

After that, peeling the aba\'e-mentioned stamper from the above- 
mentioned first photocunng resm layer , it designates that it forms 
the abm-e-menuoned s?econd information recording layer due 
lothe above-mendoncd pholocuring resin layer as feature, (he 
production method of the multilaj'er optical recording medium . 

[Claim 2] ft designates that the coating of the alxn-e-mentioned 
lirst photoeuiing resin layer for (hcabove-mendoncd stamper is 
done with the spin coating as feature, in the Claim 1 the the 
produelion method of the muldlayer optical recording medium 
wiiidi is stated. 

I Claim 3 1 In order the outer perimeter contour of the above- . 
mentioned stamper the finally just morenecessary width than 
the outer perimeter contour of the abo\'e-mentioned optically 
transparent substrate which isohtained to be categorized to the 
outside, (he suriaeefirea of Iheabovc-mcndoned stamper the 
surface area of the above-mentioned optically transparent 
subslntle eoixQ)arcdlo it designates thai it selects large as feature, 
in the Claim 1 the the production method of the multilayer 
(^dcal reeonling medium whidi is suited. 

[Qaim4] The abovoHnendoned substrate which possesses (he 
first informiition recording layer wliere theabove-meiitioned fust 
fine unevenness was formed it designates tliat it wbs formed byihe 
injection molding as feature, the production method of the 
multilayer optical recording medhim . 

[Description of the Invention] 

[0001] 

ITedmological l ield of ln\'ention | Ihis invention relates to the 
production melhod of the muUilayer optical reeunling mcdiimi . 
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[0002] 

[Prior Art] ROM (Read Only Memory-) tjpe of the optical disc 
and \hc card clc which arc done Ihclbr audio and ihc for video 
in addition the recording is done \'arious information as the 
optical recording medium which, Ihc recording or the (And) 
regeneration v\ith the light irradiation , intlie optical recording 
medium of the added signahvpc and the rev^Tilcable clc. In 
order in tlie for example compact disk , altiioiigh ihe fine 
uncv%3incss oflhc phase pil and the prugroovc clc which can do 
to the information recording layer the recoi-ding oftlie data 
infonnation and the tracking servo signal inROM type, in 
addition the magneto-optical or the phase change etc of the 
added signal type andthe rewriteable etc you can do the 
formation of the fine imevenness of the pregroov'e etcregardiog 
the optical recording medium which depends. 

[0003] Tn order to assure the increase conwrsion of the recording 
capacity ofthcinlonnaiion.dcvelopmcnmic infonnalion 
recording layer of the 2 layers or more destined for the 
utilization oflhc multilayer optical recording mcdiion which the 
lamination is done is considerable, lliis midtilayer optical 
recording medium becomes, as shown the conceptual cross section 
diagram of the tor example in the l>ra>^'ing 4 , therespective 
data recording phase pit , the first of the tracking and the 
pregroov'e etc for the address and Hie first infonnation recording 
layer 1 1 and the second infonnation recording layer 12 wiitch 
possess Hie second ISne unevenness 21 and the22 through the 
traasparentinterlayerfilm 33, the lamination doing, being 
Ibnned. Ai Ibrruad-outof ini'ormation Irom Orst and second 
information recording 1 1 and 1 2 of this multilayer optical 
recording medium , To measure the simplillealion oflhc drive 
equipment , way it is possible, Tn addition vis-a-\is the first and 
the second infonnation recording layer 1 1 and the 12, in the 
continuous the reairding or in order for it to be possible, to do 
Ihc rcad-ouL( rcgeneniiion ), with the optical head oflhc l-sel 
identical side of the multilayer optical recording medium , mth the 
light ixTddialion irom substrate 1 side of the U-ansparcnl where 
the for example first infonnation recording layer 2 was formed 
what ittries to be able do is desired. 

[0004] Tn this case, the first information recording layer II , the 
Ibr c\anq)Ie semitninsparenl Ohn 1 3 being formed by the line 
imevenness 21, isformed, as the information recording la^^er of 
the semitransparenl as for the second infonnalion recording 
layer 1 2, tlie constitutionwhere tlie reflectK-e film 1 4 due to the 
ibr example Al vapor deposiiion iihn on the fine unevenness 22 
was fomied is taken, llie protective film 6 is formed on this 
reilcclivcfihnl4. 

[0005] And, In this multilayer optical recording medium vis^a-vis 
the first infonnation recording layer 1 1 , As the emitted hght L 
ft-om the optica] liead , with the Drawing 4 shown with the solid 
line , tlie tbcusing it does in the first infonnation recording la\'er 
11, the recording or does the regeneration , as the emitted light 
Lwilh ihe I>rawing A shown with the chain line , vis-a-vis (he 
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second infon-nation recording lav-er 12 it is, the focusing to do the 
second inlanBalion rucording layur 12, the nxuiding or it docs 
the regeneration . 

[0006] To this way. The multilayer optical recording medium for 
example Orsl and the second inTannalian rcearcling layer 1 1 and 
the 12 to possess, ilie optical recording or it makes tlie 
eoQiiUtulion which docs ihc rcgeneruiion wiihthcUghl 
irradiation from identical side of the medium , 1 o try not to 
have the lacl thai inicrlcrcncc occurs bclvveen each inlbmialion 
recording layer , as selecting in the thickness of the for example 
(30 |im to 60 j.tm ) ±6 (.im extent which becomesdie 
satisfact(H>' large is done the tliickiiess of the transparent 
interlayer film 33, this thickness namely asfor the interval of 
each recording information Liyer to be section it becomes 
necessary even. 

[0007] 

IProblems to be Solved by the Jnvention| it seems that the 
description above is done, as the method whieiqmxluces (he 
multila>'er optical recording medimn at least d\ie to the 
snperpasition of the first andthe second information recording 
layer . Ihe fine unevenness 21 uliich forms the first 
infonnation recording layer 1 1 in formation and the same time 
of the optically transparent substrate 1 due to the ixyection 
molding of the transparent resin of the for example 
polyeaibonale (PC) etc it ibnns. Forming the scmiiransparcnl 
film 13 on this fine unevenness 21, afterwards, on this fine 
unevenness 21 , (he coadng it does the pholohardening resin for 
example ultraviolet light hardening lesin , the pressure doing the 
stamper v^herc the fine unevenness whiehlbnns the second line 
imevenness 22 of the second infomiatiDn recording lay^ 12 in 
this w-as formed, it fonns the second fine unevenness 22\vith 
copying the fine imevenness of this stamper, .\fler that, doing 
the optical for example ultraviolet inndialion Irom optically 
transparmt substrate side, it hardens the pbotohardeuing resin , 
with the photohardening resin layer wliere the second fine 
imevenness 22 was fc^med the production method which itpeels 
can think of the substrate 1 finmthe stamper. 

[0008] However, when due to this kind of production method , 
the problem that occurs the and the substrate I the bending 
deformation do from the diing which thiscontracts attendant 
upon hardening the pholohurdening resin on the substrate 1. 
lispecially, as the descriptim above done, in order that the 
spacing oi\hc iirsl information Recording layer 1 1 and the 
second information recording Inyio^ 12 is made large, when the 
thickness of the photohardening resin which forms the second 
infonnation recording layer 1 2 namely the second fine 
unevenness 22 is made large, the bending deformation ofthis 
stibstinte 1 becomes remarkable. 

[0009] In addition. As the other production method , The 
photohardening resin for example ultraviolet light hardening resdn 
which fonns the second line imevenness 22 of the second 
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[00 1 2] 



[0013] 



infonnation recording layer 1 2 on the for example above- 
mcnlioncd stamper ihc spin coaling doing. The agaxamail 
pressure doing the subjnrale I which formed the first 
ioTonnalioD recording layer 1 1 on lhis,you can think (he 
production method that it copies the fine une\'enness of the 
stamper , ilhardcns the photuhardcning resin irom subsinite 1 
side with the optical for example ultraviolet irradiation , after 
thai- with the pbolohardening rcbin layer where Ihe second fine 
iine\'eimes$ 22 was fanned the peeling it does the substrate 
Ilium ihc stamper. 

[001 0] Hovvexnsr, This way the spin coating of the 
]^iotctodening resin is done in the stamper , The problem that 
occurs the coaling of the resin cannot do the resin totheeven 
thickness over the entire area of the stamper , the tludcness 
of the transparenx interlayer film 33which u-as formed from the 
Ihing where becoraesf generdUy the rise of the rean wilhthc 
outer perimeter edge large by this resin of the being the outer 
poimulcr , becomes with large. 

[001 1] This invention , evading this kind of inconvenience, at 
least the first andthe second infomiatiQn Fec(»-ding layer being 
done, the lamination in ihe mullilayer (^tical rxxoirding medium 
whidi is formed, the problem of the bending of the substrate, in 
the necessary satisfactmy and try to beahle form the thickness 
of the transparent interlayer fihn between each informaticxi 
recording layer in the unifonn . 

[0012] 

[Nfeans to Soh« the Problems] As for this invention , on the 
opdcally Iransparunt substrate which al lea^jl possesses the lirst 
infonnation recording layer .the second intbrmation recording 
layer through the Iransparent interlayer iilm , the lamination 
being done, in tlie production method of the niulxilav'er optical 
recording medium which becomes. On Ihe stamper which forms 
the second informaticm reccvding layer the step which the 
photocuring resin layer the coating is done. On the step and the 
plK>tocuhng resin layer which harden the photocuring resin layer 
from the light irradiation , the step which trough the apcically 
transparent resin , the adhesion does the opiically transparent 
substrate whichpossesses the first information recording layer . 
Alter that, peeling the above-mentioned stanpcr irum the 
photocuring resin layer , foniiingthe second information 
recording layer due to the above-moitiuned photocuring resin 
layer , you obtain the multilayer optical recording medium 
whidut makes the objective. 

[0013] 

[Embodiment of Invention ] Referring to the Drawing 1 and the 
Drawing 2 whidi show the conceptual cross section diagram in 
the embodiment of the production method of the multilayer 
(^lieal recording medium due lo this invention , each production 
step you explain. 
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[0014] Regarding this example, when tlie optical recording 
medium which possesses ihc infonnalioii recording layer ofihc 2 
layers of the fina and the second information recording layer is 
produced is, but it ispossiblc also to apply when the optical 
recording medium which passesses the information recording 
layer abovelhc 3 layers is obtained. 

[001 5] First, as sboun in the Drawing 1 A, the iinally the 
stamper 40 which possesses the fine tme\^enness 42 wliich fonus 
Ihc line unexenncss of the second inlbnnaiion recording lay er 
wiiich is fonned is prepared. As i(x this stamper 40, the outer 
perimeter contour the finally in order just more necessary width 
than the outer perimeter contour of the optically transparent 
substrate in the optical recording medium wliich is obtained to 
becategorized to the outside , the suitace area is selected ihe 
surface area of the optically transparent sutetraie compared to 
large. ^Tienlhe lor example and the linally ihe diameter of 
the optical recording medium for example optical disc which is 
obtainedis Ihc 120 nun , it selects the diamct<x of the stamper 
40, in the for example 190 mm whichihe satis&ctory is larger 
than the disk diameter . 

[0016] And, on ihis stamper 40, the acrylic ullraviolel hghl 
hardening characteristic resin of the photohardening resin Rs 
for example Dainippon Ink & Chemicals SD301 ( tradename ) 
ofihe liquid where Hie viscosity is low relatively is diipped, as 
shown intlie Drawing 1 B, on this stamper 40, the resin Rs the 
spin coating is done the stamper 40 bytumingi 

[001 7] This lime, the resin Rs which Ihe spin coating is done as 
shown wiih the Drawing 1 B,withthe center of the stamper 40 
the coating is done in the even Ihickness d, bullhe resin Rs 
rising with the centrifugal force wiiich accompanies the 
re\'oluliun oilfae sianrpo' 40, regarding the outer pcrimeto- of 
the stamper 40, the raised part 43 wiiich becomesthe big 
Ihickness oecunj. 

[001 8] After tliat hardening this photohardening resin Rs with 
the hglit inadiation for example ultraviolet iiradiaticKi , it forms 
the transparent film 3BA. When it makes diis way, the fine 
unevenncss 42 of the stamper 40 being copied, the second fine 
une\"enness 22which w^s formed is fonned in this transparent film 
33A. 

[00 i 9] As shown in ihe Drawing 1 C, on Ihis Iransparenl lllm 
33A, the optically transparent resin 44 is airanged. As for the 
substrate 1, Ihe ijrsl line unevenncss 21 is fonned, possessing the 
fii-st infoimation recording layer 1 1 where the semitransparent 
iilm ( not shown ) was formed, becomes, hiside the cavity Ihc 
first fine unevemiess 21 in the mold where the stamper where 
the fine unevenncss which forms was formed is arranged it forms 
the formation of the substrate 1 which possesses the first fine 
une\^nness 21 of this first information recording layer 1 L by 
ibiming the ilisl One imevenness 21 inlbnnaiion and ihe same 
time of the substrate 1 with the thing which the for example PC 
ofdie iFunsparent resin the injection is done. 
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[0020] shovm in ihc Drawing 1 D, Ihrough the oplically 
traniqiaretit resin 44, the substrate i , the side whichpossesses the 
iksi inTonnalion recording layer 1 1, Ihc pressure is done on Ihe 
stamper 40. /Vs tlie optically transparent resin 44 designates the 
thickness as the Ibr exanq}lc S iim extent , imbeds the Grsl imc 
ime\^enness 21 , the transparent film 33A and the substrate 1 the 
ibr example Lincured ullraxiolcl Ugbi hardening resin , Japan 
Svntli^c Rubber corporation make tradeoaine R60] which 
possesseslhe eileet which the joining is done is tised for the 
mechanical . After that, doing tlie for example ulUaviolet - 
irradiation from substrate! side, it does the photocuring of the 
optically transparent resin 44. 

10021 1 With this state , the raised port 43 of the outer 
perimeter of the transixirent film 33 A on the stamper 40,from 
the pressure bonded part oi' the subslrdic I in order for it to be 
possible, to hecategoriTed to the outeide , you can do d)e surface 
area oi lhe slamper 40 namely ihesclec lion of the diamelcr. As 
the namely, description above done, ^\ilen the diameter oftlie 
substinte 1 islhc 120 mm , as fur Ihc diamelcr of the stamper 40 
if it selects in the 1 90 mm ,tlie raised part 43 of the transparent 
iilm 33 A from the pressure bonder of the subslmtc 1 means (o 
becategorized to the outside. 

|0022| After that, as shown in the Drawing 2 A, the subsUtite I 
witli the transparent film 33 A, the peeling is done from the 
stamper 40. 

[0023] As and, shown in the E>rawing 2 B, the inmspercnt ilhn 

33A which projects to the ouTer perimeter isexcised fix>m the 
substrate 1. The protuberance 43 of Ihc transparent 01m 33 A is 
removed by this excision 

1 0024 1 After that, as shown in the Drawing 3 , fonning ttie 
reilcetivc Chn 1 4 due to the ibr example AI vapor deposition film 
on the second fine mie\'eimess 22, it foims the second 
infonnation recording layer 1 2. In addition, furthermore doing 
hardening with The for example photohardeuing resin coating , 
and the expasure on this, the application it forms the 
protective film 6. When it makes this way, ibai you explained 
with the Drawing 4 , in the sameway the first and the second 
information recording layer 1 1 and the 12 you can do Ihc 
formation ofthe optical recording medium which the lamination 
is done, but in this case, in both irdbrmalion recording layer 1 1 
andbetween the 1 2, tlie transparent fihn 33 A diie to the 
photohaidening resin and the iranspan^nt inlcrlayer film 33 due 
to the lamination ofthe optically tinnspai'ent resin 44 it is 
ibimed. 

[0025] According to this invention method , on stamper 40 side, 
it compares to the case wherefi-om tlie thing which it tries to 
form the iraasparent film 33A due to the photohardening resin 
which Ibnns the second inTurmauon recording layer il ibnns in 
the substrate] side, it canevade the bending deformation ofthe 
substrate 1 which accompanies the conUiiction of Ihc hardening 
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